The existence of Narcotine was indicated by D erosne as early as the year 1803, but its chemical nature remained almost entirely unknown until R obiquet*, in 1817, showed that it belonged to the class of vegetable alkaloids. Numerous analyses of narco tine were subsequently published by D umas and P elletier f, P elletier J, L iebig §, Regnault ||, and others; but its composition was first determined to the general satisfac tion of chemists by B lyth % who, in 1844, proposed the formula C46H 25 N 0 14, support ing it by numerous analyses of the double hydrochlorate of narcotine and platinum, and showing, at the same time, that it accorded well with the most trustworthy results of previous investigators, and also accounted satisfactorily for the formation of the remark able decomposition-products of narco tine discovered by himself and by W ohler**. Since the publication of B lyth's investigation, the formula which he proposed has been generally adopted as expressing correctly the composition of this base. More recently, however, W ertheim f f , founding his opinion chiefly on the composition of the volatile bases obtained by distilling narcotine with potash, has maintained the existence of two additional varieties of narcotine, homologous with that examined by B lyth, and repre sented respectively by the formulae C44 H 23 N 0 14 and C48 H 27 N 0 14; while H interberger $$ has analysed a compound of chloride of mercury with what he considers as a fourth variety, still homologous with the preceding, and represented by the formula c 42 h 21 n o 14.
--------------------------Oxygen . --------------------------------------------""
The percentages required by the formula C46 H 25 N 0 14 are-C arbon. . * 3*28 Oxygen . . * . . 26*24 from which the above results differ very considerably: we are therefore led to regard the formula C44 H^ N 0 14, or preferably 0 22 H 23 N 07, which accords much better with our analyses, as more exact: it corresponds to the following proportions in 100 parts:-C arbon. * . 27*12 And since all the different samples of narcotine which we were able to procure gave on analysis identical results *, we conclude that there is no sufficient evidence of the exist ence of more than one kind of narcotine, especially as we believe that the observations which formerly gave rise to the contrary opinion are explained by an experiment to be hereinafter described.
If the formula C22 N 07 be adopted for narcotine, it is impossible to account in * The difference between the highest quantity of carbon (E. I.) and the lowest (A. IV.) given by the whole series of analyses amounts to 0 6 3 per cent.; but this extreme difference among the analyses of seven distinct specimens is scarcely perceptibly greater than the difference (0*58 per cent.) between the highest and lowest (A. III. & IV.) numbers resulting from the analysis of the same specimen. Although these differences are rather high, we believe that they are due entirely to accidental errors of experiment, and chiefly to the diffi culty of ensuring the complete combustion of nareotine. No analysis of that substance ever gave us more than 64-05 per cent, of carbon, but several gave smaller quantities than the lowest quoted above (for instance, 62-7, 62-8, 63*1 per cent.); but in these cases traces of unoxidized carbon could always be detected in the combus tion-tube after the experiment. The combustions were made with oxide of copper, and, like all those given in this paper, were finished in a stream of oxygen.
The difference between the percentage of nitrogen required by the old formula of narcotine (Blyth's) and by that which we adopt being no greater than the probable errors of analysis, it was not thought worth while to determine that element in more than one sample.
For the sake of comparison, we append here the results obtained by other chemists who have analysed narcotine or its salts. any simple manner for the well-known decomposition of that substance, under the influence of oxidizing agents, into opianic acid and cotarnine, unless the received formula of either one or other of these bodies be also modified.
It seemed impossible to doubt the accuracy of the formula C10 H 10 Os for opianic acid, but nevertheless, for the s a k e of greater certainty, we have repeated the analysis of this acid, though with no other result than a fresh confirmation of the admitted formula.
I. 0-2494 grm. acid gave 0-5198 grm. carbonic acid and 0*1066 grm. water. II. -1921 grm. acid gave -4030 grm. carbonic acid and *0855 grm. water. III. -2492 grm. acid gave -5260 grm. carbonic acid and *1117 grm. water.
Calculated.
Found. in preference to the usual formula, 0 13 H 13 N 03, which represents that substance as containing one atom of carbon more. The following analyses were made with crystal lized cotamine prepared by the action of dilute nitric acid on narcotine, the method recommended by A nderson for the preparation of pure cotarnine: it had a slight yellow or buff colour which it was found impossible to remove. I. 0*3473 grm. substance gave 0*7746 grm. carbonic acid and 0*2043 grm. water. and, as will be shown hereafter, it is further supported by the manner in which cotarnine is decomposed by nitric and hydrochloric acids. Assuming the accuracy of the formulae here proposed as sufficiently established, we next endeavoured to ascertain the chemical constitution of narcotine by studying the action of various reagents on cotamine and on its other principal derivative, opianic acid. Hitherto we have made but few experiments on the action of reagents on narcotine itself, from the conviction that their results would hardly be intelligible without a previous knowledge of the transformations of the bodies into which it splits up with so much ease.
42-92 ------------------------------------------N
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I t appears, as the result of a good many trials, that the following is perhaps the most advantageous method of transforming narcotine into opianic acid and cotamine. 100 grms. of narcotine are dissolved in a considerable excess of dilute sulphuric acid (150 grms. acid and 1500 grms. water), the solution is heated to boiling, and 150 grins, finely powdered peroxide of manganese * is then added as quickly as possible, care being taken that it does not cause the liquid to froth over; when the whole quantity of peroxide of manganese has been added, the mixture is quickly filtered through a funnel surrounded by boiling water. The filtrate, on cooling, becomes half-solid, from the separation of crystals of opianic acid, and by twice recrystallizing this product from boiling water it is obtained sufficiently pure for most purposes, though still retaining a slight brownish-yellow colour, which can be got rid of, when needful, by boiling the acid with a dilute solution of hypochlorite of sodium, in the manner indicated by W o h l e r .
The cotamine contained as sulphate, together with a large quantity of sulphate of manganese in the original mother-liquor of the opianic acid, may be conveniently extracted therefrom as follows. The mother-liquor is mixed with a quantity of milk of lime sufficient to neutralize the free sulphuric acid and to precipitate part of the man ganese, then, without filtering, an excess of carbonate of sodium is added and the whole is heated to boiling for a few minutes, in order to precipitate completely the manganese and lime (or the neutralization and precipitation may be effected entirely by means of carbonate of sodium, without using lime). The mixture is then filtered, first through calico and afterwards, if needful, through paper; the filtrate is neutralized with dilute sulphuric acid, evaporated rapidly to a small bulk, allowed to cool completely, poured off from any sulphate of sodium that may have crystallized out, and finally mixed with an excess of strong potash-or soda-lye, whereby the cotarnine is precipitated.
I t is a matter of some importance for the successful preparation of cotamine in this maimer, that its extraction from the original mother-liquors containing it should be proceeded with without much delay, otherwise the quantity obtained is small and its colour dark. Under all circumstances the odour of ammonia, or methylamine, is perceptible on adding potash for the final precipitation of the cotamine; and this odour is strongest when a long time has elapsed during the previous parts of the process. The decomposition which is thus indicated appears to lessen the amount of product obtained in two ways: not only is the quantity of cotamine existing in the solution diminished by the amount that has suffered decomposition, but the resulting volatile alkali seems to prevent the precipitation of the unaltered base.
Cotamine that is very dark-coloured may be decolorized, to a considerable extent, by dissolving it in hydrochloric acid, digesting the solution upon bone-charcoal, and re-precipitating with potash; but we have never, by any process, succeeded in obtaining cotarnine quite without colour. § I t.-DECOMPOSITIONS AND DERIVATIVES OE OPIANIC ACID.
Action o f Hydrochloric
-When opianic acid is heated with three or four times its weight of ordinary strong hydrochloric acid, either to 100° C. in a sealed tube, or to the boiling-point of the acid in an open vessel, it is decomposed with evolution of chloride of methyl and carbonic acid, and on evaporating the remaining solution, first on the water-bath, then at the common temperature over lime and sulphuric acid, a residue is obtained which appears to consist of three distinct crystallizable substances; but the ease with which at least one of them undergoes alteration by heat or exposure to air, and the difficulty of completely separating them from each other, have hitherto prevented us from making a thorough examination of these products, and we therefore postpone to a future communication any further description of them *.
Opianic acid seems to undergo a similar decomposition when boiled with fuming hydriodic acid; in this case iodide of methyl is given off, without separation of iodine, but we have not found it possible to remove the excess of hydriodic acid from the residue without destroying the organic constituents.
2. Action o f Potash.-When opianic acid is mixed with a large excess of potash-lye, and the liquid is evaporated nearly to dryness, the acid splits up into meconin and hemipinic acid. No blackening occurs unless too small a quantity of potash is employed; but when a certain degree of concentration is reached, the decomposition appears to take place almost instantaneously: the mixture, which up to that point is a thick fluid, * According to W ohler, opianate of ethyl is not formed when a solution of opianic acid in alcohol is saturated with hydrochloric acid. The experiments described in the text made it seem probable that the non-formation of opianic ether under these circumstances might be owing to the decomposition of the opianic acid; but, on sealing up opianic acid with an alcoholic solution of hydrochloric acid and heating it in the water-bath for an hour, it was found that opianate of ethyl was formed in abundance. The ether was precipitated by pouring the contents of the tube into water, and purified by crystallization from alcohol. Thus obtained, it formed hemi spherical masses of brilliantly white radiating needles, insoluble in water or dilute alkalis, melting to a colour less oil under hot water, and easily soluble in alcohol and ether. In the dry state it melts at 88° C.
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suddenly becomes nearly solid, and as soon as this change has occurred, no more opianic acid can be detected in the mass. The decomposition may even be effected, without the application of external heat, by simply mixing opianic acid with a very strong and warm solution of potash.
In an experiment made in order to ascertain the proportions in which meconin and hemipinic acid are formed in this reaction, 42 grms. of opianic acid yielded 13 *5 grms. pure meconin, 18*5 grms. pure hemipinic acid (weighed as hemipinate of ammonium), 4*7 grms. meconin and hemipinic acid mixed, 5*0 grms. uncrystallizable residue.
Total . . 41-7 grms. In another experiment, a small quantity of the mixture of opianic acid and potash was boiled down in a small flask, fitted with a glass tube about a yard long, bent vertically downwards just outside the cork, and dipping by its lower end into mercury. When the reaction had taken place, the flask was allowed to cool, and the mercury then rose in the vertical tube to within about an inch of the height of the barometer at the tim e; thus proving that no permanent gas had been evolved. Hence the following equationaccording to which 42 grammes opianic acid should yield 19*4 grammes meconin and 22*6 grammes hemipinic acid-may be taken to represent the decomposition:-2 O10 H 10 0 5 = C10 H 10 0 4 + 0!o H 10 0 6.
Opianic acid. Meconin. Hemipinic aeid.
The following process was adopted for the purification of the meconin and hemipinic acid thus formed. The alkaline mass obtained by heating opianic acid with potash, was dissolved in a moderate quantity of warm water and mixed with an excess of hydro chloric acid: in this way the meconin was caused to separate out as an oil and to carry down most of the hemipinic acid. After the acidified liquid had been allowed to cool completely, it was poured off from the solid cake of meconin and hemipinic acid which had formed at the bottom, and evaporated to a small bulk, so as to cause the separation of the greater part of the chloride of potassium; this was washed with alcohol; the alcoholic washings were mixed with the concentrated mother-liquor, and the fresh quan tity of chloride of potassium which was thus precipitated was removed by filtration or decantation, and the clear liquid was evaporated on the water-bath nearly to dryness; the residue thus obtained was again treated with alcohol, in order to separate the last portions of chloride of potassium, and the alcoholic solution filtered and evaporated. The product of these operations, together with the original precipitate of meconin and hemipinic acid, was next dissolved in boiling water and the solution made slightly alkaline with ammonia. Nearly the whole of the meconin then crystallized out as the solution cooled, and was obtained quite pure by recrystallization from water; the hemipinic acid, on the other hand, remained in solution as hemipinate of ammonium, together with a small quantity of meconin; for although this substance dissolves only very slightly in cold water, it is perceptibly more soluble in a solution of hemipinate of ammonium. In order therefore to complete the purification of the hemipinic acid, the solution of its ammonium-salt was precipitated with acetate of lead, and the hemipinate of lead, after being thoroughly washed, was decomposed under water by hydrosulphuric acid.
Meconin and hemipinic acid thus prepared were found to have all the properties ascribed to them by previous observers. Their identity was further established by analysis.
Analyses o f Meconin, Chloromeconin was prepared from this product by treating it in aqueous solution with hypochlorite of sodium and hydrochloric acid.
I. 0*1940 grm. chloromeconin gave 0*1213 grm. chloride of silver. II. *2920 grm. chloromeconin gave *1861 grm. chloride of silver.
Calculated.
Found.
- 
Found. Action o f Nascent Hydrogen.-W hen an aqueous solution of opianic acid is warmed for several hours with sodium-amalgam, the subsequent addition of hydrochloric acid causes a precipitate of meconin. The formation of meconin is not due, in this case, to the decomposition of the opianic acid by the soda formed from the sodium-amalgam; for it takes place in a dilute solution, and at a temperature very much below that at which opianic acid is decomposed under the influence of alkali; the quantity of meconin formed from a given weight of acid is also considerably greater than that produced under the latter circumstances; for instance, 5 grms. opianic acid gave 3*65 grms. pure meconin, whereas 5 grms. opianic acid decomposed by* alkali would yield 2*3 grms. meconin and 2*7 grms. hemipinic acid. The barely possible supposition that the addi tional quantity of meconin is owing to the reduction of hemipinic acid formed in a previous stage of the reaction is excluded by the fact that hemipinic acid is not acted on by sodium-amalgam in presence of water. Moreover opianic acid is similarly converted into meconin by the action of zinc and dilute sulphuric acid. Hence the transforma tion consists in a direct reduction or deoxidation of the acid under the influence of nascent hydrogen. € ]0H 10©5 + H 2 = G10H 10©4 + H 2©.
(---------A --------
. Opianic acid. Meconin.
According to this equation, 5 parts of opianic acid correspond to 4*6 parts of meconin. Of the two following analyses, the first was made with the product of the action of sodium-amalgam, the second with that of the action of zinc and dilute sulphuric acid on opianic acid; this latter product retained a slight colour, even after being several times recrystallized, and was obviously not quite pure.
I. 0*3906 grm. substance gave 0*8845 grm. carbonic acid and 0*1834 grm. water. II. *3760 grm. substance gave *8348 grm. carbonic acid and *1694 grm. water. the foregoing experiments prove that this relation is not confined to the formulae, but that the bodies themselves are intimately connected. Hence it was evident that, in order to arrive at a knowledge of the constitution of opianic acid, the chemical nature of the other two members of the group must also be examined. The experiments which we have made in this direction are still very far from complete; they relate prin cipally to the action of acids on meconin and hemipinic acid, and the following are the most important results yet obtained.
Action o f Hydriodic and Hydrochloric Acids on
Meconin.-When meconin is boiled with concentrated hydriodic acid, a considerable quantity of iodide of methyl is formed, but the other products of the reaction are so unstable that it has not been found possible to remove the excess of hydriodic acid without completely destroying them. It was not till after many attempts to purify the products thus formed that it was found that meconin undergoes a similar decomposition when heated in a sealed tube, to a little above 100°, with three times its weight of strong hydrochloric acid. The chloride of methyl, formed under these circumstances, quickly volatilizes when the tube is opened, and by careful evaporation, over lime and sulphuric acid-, a-crystalline residue may be obtained, whence it is possible to remove completely the* excess of hydrochloric acid; but it has not yet been further investigated.
. .
Action o f Hydriodic Acid on Hemipinic
A c i .-Hemipinic acid Boiled with concentrated hydriodie acid, into carbonic acid, iodide of methyl (boilingpoint 42°*8 C., vapour-density 5*05; calculated vapour-density 4*92), and an acid of the formula C7 H 6 0 4. It will be seen that the composition of this acid is intermediate between that of salicylic acid, @7 H 6 0 3, and that of gallic acid, 0 7 H6 0 5, seen by the description which follows, it is analogous to these acids in some of its pro perties. Accordingly, in order to recall the fact of its containing one atom of oxygen less than gallic acid, we propose to name it provisionally hypogallic , reserving to ourselves to suggest, if possible, a more appropriate name when its chemical relations shall have been more thoroughly investigated. The reaction, by which these products are formed, takes place according to the equation € 1?H 1O0 6 + 2H I = 0O2 + 2€H3I + € 7H60 4.
Hemipinic acid.
Iodide of methyl. Hypogallic acid.
Hypogallic acid, when pure, is.only slightly soluble in cold water, but dissolves easily in hot water, alcohol, and ether; its solution reacts strongly acid with litmus-paper. It separates from hot water in small prismatic crystals, united into stellate groups, and 3 c 2 containing 1^ atom water of crystallization, which they lose at 100°. The acid melts at about 180°, but, as it begins to decompose even at a lower temperature, its melting-point could not be accurately ascertained. Hypogallic acid gradually turns brown when heated in the air to a little above 100° C .; the same change occurs more quickly when a solution of it, especially if neutral or alka line, is evaporated. Added to solution of nitrate or ammonio-nitrate o f , it causes an immediate precipitation of metallic silver, even in the cold; with sulphate o f copper and a slight excess of potash it gives a yellowish-green solution from which an orangeyellow precipitate is thrown down on warming; in a mixture of o f iron and red prussiate o f potash, it immediately produces a blue precipitate; when boiled with solution of corrosive s u b l i m a t e , it reduces it to calomel. W ith ses iron, it gives an intense indigo-blue coloration, which is changed to violet by a very small quantity of ammonia, and to blood-red by excess of ammonia, no precipitate being produced, unless too much chloride of iron has been used; the colour is destroyed by strong acids, but restored by neutralization with alkali, and partially by addition of water. A solution of the acid immediately becomes brown on addition of , the colour quickly becoming darker by exposure to the air. W ith ammonia and chloride o f barium or c a l c i u m, it gives a dirty brown flocculent precipitate; with acetate o f , a pale yellow precipitate.
Hypogallic acid is decomposed by heat into carbonic acid and a substance which solidifies in the neck of the retort to a colourless crystalline mass. The decomposition begins at about 170° C., and goes on rapidly at 200°. The crystalline product melts, in the crude state, at about 90° C .; it dissolves easily in water and crystallizes in needles when the solution is evaporated. It is rapidly attacked by nitric acid, even when diluted, giving a red-brown solution. With sesquichloride of iron it gives a bluish-black amorphous precipitate; with acetate of lead it gives a white or yellowish-white precipi tate, soluble in an excess of acetic acid. It slowly assumes a darker colour by exposure to air in contact with alkali. This substajice has not yet been prepared in sufficient quantity for complete investigation.
In addition to hypogallic acid, no less than three other acids are known, having the same composition, and resembling it to a remarkable degree in some of their most characteristic properties. They are carbohydrochinonic acid* (obtained by Otto H esse by the action of bromine in presence of water on chinic acid), protocatechuic acidf (obtained by Strecker as a product of the action of fused potash on piperic acid), and oxysalicylic acid J (obtained by Lautemann by decomposing iodosalicylic acid with pot ash). All these acids are described as having about the same solubility in water, alco hol, and ether as hypogallic acid; like it, they all give a dark coloration with the smallest trace of sesquichloride of iron, they all reduce nitrate of silver, they all become dark brown when mixed with alkali and exposed to the air, all give a yellowish-white precipitate with acetate of lead, and at a high temperature they are all decomposed into carbonic acid and oxyphenic acid or hydrochinone §. Nevertheless no two of these acids appear to have quite the same properties. The following are the most important points in which differences have been observed. Hypogallic acid crystallizes with 1^ mole cule of water (14*9 per cent.), carbohydrochinonic and protocatechuic acids with 1 mole cule (10*4 per cent.), and oxysalicylic acid without water. Hypogallic and oxysalicylic acids give a dark blue colour with sesquichloride of iron, the other two acids a dark green colour. Hypogallic acid reduces nitrate of silver immediately in the cold; carbo hydrochinonic acid reduces it slowly in the cold, rapidly when boiled; oxysalicylic acid has no action on nitrate of silver in the cold, but reduces it completely when boiled. Carbohydrochinonic acid reduces cuprous oxide from a mixture of cupric acetate, tartaric acid, and excess of potash; protocatechuic acid causes no reduction of the same solution. Hypogallic acid causes a precipitate in a mixture of chloride of barium and ammonia; protocatechuic acid only on addition of alcohol.
Whether some of these differences may not be due to accidental causes, depending on the different sources and modes of preparation of the several acids, is a question that readily suggests itself, but it can be answered only by further investigation. 
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Action o f Hydrochloric Acid on Hemijpinic Acid.-Hemipinic acid is rapidly decom posed when heated with two or three times its weight of strong hydrochloric acid, either in a sealed tube to about 110° or in an open vessel connected with a condenser so arranged that the condensed vapour flows back into the mixture, and with an apparatus for evolving gaseous hydrochloric acid, whereby the liquid can be kept constantly satu rated with that acid. The products of the reaction are chloride of methyl, carbonic acid, and an acid crystallizing in beautiful long transparent prisms.
This acid is almost insoluble in cold water, and not much more soluble in boiling water; alcohol and ether dissolve it more easily. When heated it begins to sublime, without decomposition, at about 200° C., and supports a temperature of more than 245° without any further change, though at a still higher temperature it melts, and solidifies again on cooling to a crystalline mass. I t dissolves in strong sulphuric acid, and is precipitated unchanged on addition of water. I t gives no coloration with sesquichloride of iron; with nitrate of silver it gives a white precipitate, which blackens on boiling. It gave, on analysis, numbers agreeing nearly with the formula 0 8 H 8 0 4. 0*2747 grm. substance gave 0*5702 grm. carbonic acid and 0*1277 grm. water. The formation of this body therefore probably takes place in accordance with the equation G10H 10O(; + HCSL = G 02 + GH3C1 + € 8H 8©4.
Hemipinic acid.
, We hope to give a more complete description of it in a future communication.
By the prolonged action of hydrochloric acid on the mother-liquor from which this acid has crystallized, hypogallic acid appears to be formed. The product thus obtained has not yet been analysed, but it is identical in all its qualitative reactions with that formed by the action of hydriodic acid on hemipinic acid. Nascent H y d r o g e n , resulting from the action of sodium-amalgam on an aqueous solu tion of hemipinic acid, leaves that acid unacted upon, as has been already stated. A portion of hemipinic acid that had been subjected for a long time to the action of sodium-amalgam was converted into silver-salt, the salt being precipitated in two frac tions. Both portions, as shown by the following analyses, consisted of pure hemipinate of silver, and no other organic substance than hemipinic acid could be detected in the solution.
I. 0*7050 grm. salt (first precipitate) gave 0*3466 grm. silver. II. *2655 grm. salt (second precipitate) gave *1302 grm. silver.
Silver per cent. 
49-16 49-04
We may here mention a peculiar property of hemipinate of barium which does not seem to have been before observed, but which has often been of service to us as afford ing the means of recognizing hemipinic acid when present only in small quantity.
When a solution of hemipinic acid is neutralized with baryta-water, or when solutions of hemipinate of ammonium and chloride of barium are mixed together, the liquid remains clear for a long while if left to itself; but if it is boiled for a short time, small, shining, crystalline plates of hemipinate of barium are precipitated and soon fill the whole liquid, if the solutions used were not too dilute. On allowing the liquid to cool, it redissolves this precipitate, and becomes almost or quite clear; but after standing for a few hours, or for a day or two, according as more or less of the salt is contained in it, it again deposits hemipinate of barium, but this time in the form of feathery tufts of very small silky needles; if the liquid be now again heated, these feathery crystals dissolve, and the crystalline plates already mentioned make their appearance once more. § IH .--DECOMPOSITIONS AND DERIVATIVES OP COTARNINE.
Action o f Nitric
Acid.-By gently heating cotamine with dilute nitric acid, we have obtained nitrate of methylamine and a new acid, cotarnic , but have not hitherto found out the conditions necessary for the certain production of the latter substance, many attempts to obtain it having been completely unsuccessful.
Cotamic acid dissolves easily in water, giving a solution which reacts strongly acid with litmus-paper: it dissolves to a less extent in alcohol, and is precipitated from its alcoholic solution by ether. It yields no trace of cyanide when heated with metallic sodium in excess, and is thus proved to contain no nitrogen. It gives a white precipitate with acetate of lead, and is not affected by sesquichloride of iron. Nitrate of silver throws down a very stable silver-salt, which may be crystallized from boiling water, in which it is slightly soluble, without alteration. This salt contains Gu H l0 Ag2 0 5. I. 0-2513 grm. salt gave 0-2693 grm. carbonic acid, 0-049 grm. water, and 0*1235 grm. silver.
II. *2065 grm. salt gave 0*2279 grm. carbonic acid, 0-0403 grm. water, and 0T019grm. silver.
Calculated.
Pound.' The formation of methylamine in this reaction was proved by the analysis of its chloroplatinate. 0-3408 grm.. salt gave 0-1407 grm. platinum.
Found. € H 5N, HC1, PtCl2.
Platinum per cent. . * * 41*7 41-3 Cotarnine heated with undiluted nitric acid was found to yield oxalic and apophyllic acids, in accordance with the statements of W o h l e r and A n d e r s o n .
2. Action o f Hydrochloric Acid.-Cotamine heated with three times its weight of strong hydrochloric acid to about 140° C., in a sealed tube, is decomposed into chloride of methyl-identified, inter a l i a , by its formation of the solid B a y e r *-and a substance which crystallizes in very small, pale yellow, silky needles. This body we designate, provisionally, hydrochlorate o f cotarnamic , assigning to it the formula C11H 13N 04, HC1, which, though not agreeing perfectly with the analyses hitherto obtained, expresses their results more closely than any other formula that seems equally probable. The substance was purified for analysis by several crystallizations from water slightly acidulated with hydrochloric acid, and was dried in vacuo over lime and sulphuric acid.
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carbonic acid and 0*1729 grm. water, carbonic acid and *2017 grm. water. carbonic acid and platinum, chloride of silver, chloride of silver, chloride of silver, chloride of silver, chloride of silver, chloride of silver.
•1745 grm. water. Assuming for the present the accuracy of the proposed formula, the action of hydro chloric acid on cotamine will be represented by the following equation:-0 12 H 13 N 03+ H 2 0 + 2 H C1=CH3 C l+ € n H 13 N 04, H Cl.
Cotaraine.
Hydrochlorate of cotamamic acid.
Hydrochlorate of cotamamic acid is only slightly soluble in cold water, but is very soluble in hot water; it is less soluble in alcohol than in water, and almost insoluble in ether. When dissolved in hot water, it always undergoes partial decomposition, as is indicated by the separation of an orange-coloured granular precipitate if the quantity of water used is only moderate; when more water is employed, this precipitate remains dissolved, the smallest trace imparting a bright orange-colour to the solution. A similar precipitate (cotamamic acid, 0 n H 13N 04!) is thrown down on cautiously adding an alkali, or alkaline carbonate or sulphite, to an aqueous or slightly acid solution of hydro chlorate of cotamamic acid; this precipitate regenerates the original compound when treated with hydrochloric acid; it dissolves with orange-colour in excess of alkali, giving a solution that rapidly becomes brown in the air; by washing with water, out of con tact with air, it may be obtained quite free from chlorine. The hydrochlorate dissolves without alteration in water containing a small quantity of free hydrochloric acid; the solution, which is but slightly coloured at first, gradually acquires a beautiful dark-green colour by exposure to the air. If nitric acid is slowly added to a solution of the com pound in boiling water, the portions of the liquid with which the acid comes in contact assume a fine opaque crimson colour when seen by reflected light, but appear of a trans parent orange tint when seen by transmitted light. After a few minutes a slight effer vescence takes place, and this effect disappears. Hydrochlorate of cotamamic acid mixed with a slight excess of dilute sulphuric acid, and evaporated nearly to dryness on a water-bath, acquires a fine crimson colour rivalling that of acetate of rosaniline; this colour is destroyed by addition of water, but it appears again when the water is evapo rated. Nitrate of silver added in excess to a hot solution of the hydrochlorate is rapidly reduced.
Hydriodic and sulphuric acids appear to act upon cotarnine in the same way as hydrochloric acid. With hydriodic acid iodide of methyl is formed in unmistakable quantity : the formation of a methyl-compound by the action of sulphuric acid was not proved, but in both cases appropriate treatment of the resulting solutions yielded hydrochlorate of cotamamic acid with all its characteristic properties above described. Analyses of specimens prepared in this way are included among those already given (page 360).
We have not yet obtained cotamamic acid itself, nor any of its compounds except the hydrochlorate, in a state that invited analysis; but we hope to be able to do so on con tinuing our experiments, and thus to remove any uncertainty that may at present exist as to the true formula of this substance. The conclusions which the foregoing experiments enable us to draw, relatively to the constitution of narcotine and its derivatives, are far from being sufficiently com prehensive and precise to admit of expression by a series of rational formulae; never theless it may be allowable to recapitulate briefly the chief points which we think have been established, and to offer some suggestions towards the interpretation of the results that have been obtained.
1. Our analyses indicate the existence of only one kind of narcotine-that, namely, which contains G22 H 23N 0 7. I t has already been stated (page 345) that this formula was assigned by W ertheim to 44 methyl-narcotine," which he believed to be only one of several varieties of the b ase; in addition he recognized, on the authority of Blyth's investigation, the existence of 44 ethyl-narcotine, H 25 N 0 7; and in consequence of having obtained a volatile base, of the composition of propylamine, 0 3 H 9 N, by distil ling narcotine with potash, he also admitted the existence of 44 propyl-narco tine, C24 H27 NOy.
• . ' k yoX TO Q * In a note near the beginning of this paper, the results of all the published analyses we have been able to find are put together. These results do not appear to us to afford any strong evidence that other chemists have operated upon a kind of narco tine different from that represented by the formula 0 22H 23N 0 7; and we think that the following experiment shows th at such a supposition is not required to explain the observation which caused the existence of propyl-narcotine to be admitted.
By distilling 20 grammes of narco tine with an excess of concentrated hydriodic acid, we obtained 19 grammes of pure iodide of methyl, a quantity which is nearly in the proportion of three molecules of iodide of methyl to one molecule of narcotine (O^H^N O y : 3 € H 3I :: 413 : 436 :: 20 : 211) . Narco tine therefore contains three atoms of methyl so combined as to be easily sepa rated, and hence we think it likely that W ertheim's supposed propylamine was the isomeric trimethylamine. This experiment makes it also seem probable that the distil lation of narcotine with potash would yield trimethylamine, dimethylamine, methyla mine, and ammonia in proportions varying with the conditions of the experiment, in which case the nature of the product could afford no trustworthy evidence as to the composition of the material employed.
On the other hand, the existence of narcotine containing three atoms of methyl may, at first sight, seem to render probable the existence of other varieties of the base in which ethyl or a similar radicle takes the place of the whole or part of the methyl. Analogy, however, does not support such an inference. Many natural products are known which contain, in some form or other, methyl as one of their constituents, although corresponding compounds containing ethyl are either entirely unknown or have been obtained only by artificial means. We may mention as examples methylsalicylic acid, methyl-coniine (von P lanta and K ekul£), brucine (Strecker), morphine (W ertheim), codeine (A nderson), caffeine (W^urtz, R ochleder, Strecker), theobro mine (R ochleder and H lasiwetz, Strecker), creatine (Strecker), sarcosine (Strecker, V olhard).
2. According to our analyses, narcotine contains the elements of meconin and cotarnine :-€ 22H 23 N 0 7= G 1o H 10 0 4+ € 12H 13NG3.
Nareotine.
Meconin.
Cotamine.
usuaUy considered characteristic of the aldehydes. In any case, however, the fact that nascent hydrogen converts opianic acid into meconin, but has no action on hemipinic acid, excludes the possibility of regarding the first of these bodies as a hemipinate of meconin.
5.
The action of hydrochloric and hydriodic acids on opianic acid and its congeners proves that methyl is a constituent of each of them ; and since one molecule of hemi pinic acid yields two molecules of iodide of methyl when distilled with hydriodic acid, we must assume the existence of two atoms of methyl in each molecule of meconin, opianic acid, or hemipinic acid. It is useless to discuss the function of the methyl in the first two of these substances before possessing more definite knowledge of their chemical nature and of the bodies formed from them when the methyl is eliminated. In the case of hemipinic acid, our knowledge on these points is already sufficient to enable us to form a tolerably clear idea of the state 'of combination in which its two atoms of methyl may exist.
Hemipinic acid was shown by A nderson to be a well-characterized bibasic acid, and to contain, in one molecule, six atoms (0 = 1 6 ) of oxygen. Among the better-known acids, one which resembles it in these particulars is tartaric acid, G4 H6 0 6. Now the experiments of P erkin and D uppa, and of K ekul^, as well as those of Schmitt and D essaignes, clearly show that, although tartaric acid is only bibasic in the strict sense, yet it is tetratomic, or that, in the language of the modem theory of types, it contains four atoms of hydrogen outside the radicle. If we assume the existence of an acid 0 8 H6 0 6 strictly comparable to tartaric acid, that is, containing outside the radicle four atoms of hydrogen whereof two only are replaceable by ordinary processes of saline double decomposition, and if we further suppose the other two atoms to be replaced by methyl, the resulting compound would have the composition of hemipinic acid (€8 H4 This formula for cotarnine, which represents it as derived from the double type h 2 h 3 replace hydrogen in cotamine by means of iodide of methyl), for it will be seen that the whole of the hydrogen of the ammonia is represented as already replaced.
7.
Meconin being regarded as a polyatomic anhydride, and cotarnine as an imide, it is allowable to suppose that the constitution of narcotine may be similar in some degree to that of the oxygenated alkaloids obtained by W urtz by the union of oxide of ethylene with ammonia.
Meconin digested with aqueous ammonia in a sealed tube forms a solution from which it is not deposited on cooling, nor even when the excess of ammonia is expelled by cautious evaporation. Possibly the investigation of the compound thus formed may throw further light on the constitution of narcotine. O N | , is still in accordance with the experiments of How* (who found it impossible to
